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Sir: 
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the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
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COMPOSITIONS 



The present invention relates to aerosol 
compositions and, in particular, compositions in which 
5 the droplets are imparted ' with an electrostatic charge 
on spraying from an aerosol spray device and in which 
the electrostatic charge on the droplets is maximised 
through the inclusion in the compositions' of crertain 
selected components . 
10 Aerosol spray devices are a convenient, form .in 

which a variety of useful products, such as 
insecticides, air fresheners, ant iper spirant s hair, 
sprays, horticultural products, waxes and polishes, 
oven cleaners, starches and fabric finishes, 1 shoe and 
15 leather care products, glass cleaners and. various 
other household, institutional, professional or 
industrial products, can "be dispensed.,,, ', 

The utility, of aerosol —spray devices resides in- 

the ability to readily deliver the composition 
,,2 0 contained within the device in the form of fine 

droplets to the target area.^ for example the spraying 
of an insecticide onto target insects . 

In WO 97/58883* there is described a method of 
precipitating airborne particles from air in a 

2 5 domestic environment containing such particles in, . 

, - which the air to" be treated; sprayed with. y iiqui;d \ . 

droplets from an aerosol" 1 spray "device. ^ With^a,. T^ipplir 'V'' 
charge being imparted to the droplets during the 
spraying of the liquid ..droplets^ by ;, _ the : aerosol spray .y 

3 0 device, the unipolar charge being at>. a level- such that 

•> the droplets have a charge to mass; ratio, of at 5 , least ; 
+ /- l x 10" 4 C/kg- 

In WO 99/01227 there is described a method of 
killing flying insects by spraying 1 into the air in 
3 5 which the insects are flying liquid droplets of an 
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insecticidal composition, a unipolar charge being 
imparted- to the,,- .liquid-, drpplets by^double iayer : 
charging : and ;i charge s eparat io% , during spraying,, the, 
unipolar . charge being at a-level^such fckat^ the said , : 
5 liquid, droplets, have a charge tp 5 .mass r k atio r of-.-.at, ^ 

least +/r 1 x Ip -4 C/Icg.- An apparatus for- imparting, 
the unipolar charge of this magnitude to a, liquid . - 
composition is also described. j 

We have now found that by careful selection of , 

10 the components which are to be contained within a 

liquid composition for application by aerosol - 
spraying, it is possible to charge the liquid droplets 
during the spraying operation without requiring any 
special features of the construction of the aerosol 

15 spraying head. . 

Accordingly, , in, one aspect . the present invention 
provides an electrically neutral, composition in the 
form of a : ; water-in : oiLor : an : ;oi^in-water. emulsion, in 
.which droplets of the emulsion on,4ischarge from an 

2 0 aerosol spray device are imparted with a unipolar 
electrostatic charge, which composition comprises: 

(a) at least one propel lant in an amount of from 
2 to 80% w/w; . . „ . _ 

(b) at least one non-ionic surfactant in an, 
25 amount of from 0.01 to I0% :r w/w; 

(c) optionally one or more solvents within the 
oil phase in an ,-atnount of. up to 40% w/v; 

~ (d) at least one polar or ionic or aromatic or 
conjugated compound which is attracted to. the 

30 interface between the disperse phase and the 

continuous phase of the emulsion in an amount of from . 
0.01 to 18% w/w- based on the non-ionic- surfactant., but 
which is such that the theoretical conductivity of the 
emulsion is less than the. bulk conductivity of the 

35 emulsion; and 
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(e) ■ water. r^Ioqxar; "... J±i;<ocvrv: ' - : c ' : . ' : 

In a ~sWce>nd aspet?t := fctfia- present" invent ion pr'ovides^ 
a mettod of 1 ehhancing^t^ie ••^rirpo^Sr charge" wKicfeas^" 
imparted tb- drbplet^^ of 1 emulsion- bh ; discharge* from 
5 an aerbscfl:" sjptay - d^te^lrv *ich the droplets^ aire^ - ^ 
formed- from' an : ba]r-iiFwafeer or a Zwater-ih-oil eraulsibn 
composition- which comprises :^ : -V r.r t , ... 

(a) at least one propel lant :; In ah am(bu£it of from 
2 to 8 0% w/w; ; - - " J - 1 ' "'^ ;o: 

10 (b) at least one-non-ionic surfaetant • in an 

amount of from Oi, 01 t6* 16% w/w;- «• 

(c) optionally one * or more solvents wifehin i:he ■-. 
oil phase in an amount of Bp ta 4d% w/w; - ■ 

(d) at least one polar : or ionic or" aromatic or" 
15 conjugated compound which is attracted to the 

interface between the disperse phase -and j the' 
continuous phase of the ■• emui'sioii 1 iri" an r: aMourxt £ of •from t- 
0.01 to 80% w/w based <Cn- the- non- ionic surfactant, but 
which is 5 such that -the theoretical conductivity of the < 

20 emulsion is less tHan the-bulk conductivity of the ; - 

emulsiort; and : " ' * 

: (e) water, r " " - \ ■ * • ■ 

In a third aspect the present invention provides" 
the use of - a : nbn- ionic surf act ant and at least onb 

25 polar or ionic or . aromatic or conjugated compound in 
an amount of from 0.01- to 80% : w/w based on -the non- 
ionic surfactant to enhance "the electrostatic charge 
imparted to droplets'- of- a : composition in -the : form' of a 
water-in-oil or an oil-in-water emulsion "oh discharge 

30 from an aerosol spray device, which composition 

includes : 

(aj at least one prbpellant in an amount of from 
2 to 8 0% w/w; 

(b) optionally one or more solvents Within the 
35 oil phase in an amount of up to 40% w/w; and 
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(c) water/' 1 -' - v:: ;»'^oo sci*^- ■ ■• 
' and' fche amount- of the -pb^ar-6r- ionicf o*-- 'aromatic 
or conjugated compound being Vublf that the theoretical, 
conductivity of the emulsion less -than -tHe^ Jbixlk: 
5 conductivity of the emulsions '■' ^-o^.;,:.. •. .... 

In a fourth aspect' the-presfent' invention- provides- 
an aerosol spray which contains an electrically 
neutral composition in the form of- a water-in-oil 
emulsion, an oil -in"- water: emulsion ^ or a single; phase 
10 composition, in which droplets of the composition, on 
discharge from the aerosol spray device are! imparted 
with a unipolar electrostatic charge , wherein the 
formulation of the composition and the material of the 
portion of the aerosol spray device with which the 
liquid comes into contact on spraying are selected 
such that 

i) the difference betiween -the- Lewis base , 
component- of" the --I-iquiiti' -and the Lewis .base . ,-. 
component of "the -material with which the 
liquid comes into- contact on spraying is at 
least ± 5mJm" s ; 
and/or;- .- 

ii) the difference betweteri the -Lewis 'acid 
component' of -the liquid' and the .Lewis acid 
component of the material with which the 
liquid comes into contact on spraying is at 

• - least ±- 0 . 5 mJm~ a .- " ~ ■ 
The : liquid- droplets: preferably have a charge to , 
mass ratio of at least +/.- i x 0.0" 4 C/kg, more 
preferably -at least +/-• 2 -x 10^ C/kg. The higher the 
charge to mass ratio of the liquid droplets, the more, 
effective the liquid droplets will be for their 
intended use, such as precipitating airborne particles 
and targeting insects. This- charge level is . 
considerably higher than the charge level which is 
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achieved when spraying conventional liquid 
formulations, from conventional aerosol spray, deyxce 
where, charge .levels- of-the ,pf +/.-... 3- * to . 

+/- ii.it;aog*;C/*g. v :.i...-v • - •; : . 

Ixx the formulations qf,the ..present invention it . 
is: the combination, of component s. r (b). and <d> of the 
emulsion" Which amoves *he, electron transf er, through . 
the emulsion with the charge being, transferred from . 
dropletv to droplet, : through the emulsion at the 
interface between ; the disperse Phase, and the 

continuous phage . . — , '* : . . 

The various components, (a) to- (e) of the 
compositions, of , the- present, invention are discussed in 
turn below:-. . t-' ■> - ' 



One- or. more, propel! an,t-sv are used- in. the 
composition: .o£ .^he inv^n^ in r a total, .amount of from 
2 to 80% w/w, Amongst .the : -p rope 11 ants, that may be 
used are hydrocarbons .and compressed gas, of which 

hydrocarbons are preferred. 

Hydrocarbon propellants which may be used are 
acetylene, methane, ethane..,, .ethylene,., propane, n- 
butane. n-butene, isPbutane.. isobutene. . pentane. 
pentene, isopentane and isopentene. Mixtures of these 
propellants may- also be used,. Commercially available 
propellants typically contain a number., of hydrocarbon 
ga ses. For example; an -odor.ised commercial butane, 
contains predominantly n-butane and some iso-butane, 
3 0 together with small amounts pf propane, propene. 

pentane and butene. 

Preferred hydrocarbon propellants, include 
propane, n-butane, rsobutane,- pentane. and isopentane, 
whilst the most preferred are propane., iso-butane and 
35 n-butane. 
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Particula^^^ 
are mixtures ofpTopane, xi-butan^, .and iso-butane . 

Whilst broadly the concentration of hydrbcarbon 
propellarit Will be from 2 to,80* ; w/w, generally" the ■ 
5 concentration will be -from 19 - to ,60% w/wT pref^ably 
25 to 60% w/w and most preferably about 40% W/W. 

Whin compressed gases axe us^d as a propellarit 
these Will generally be carbon dioxide/ nitrogen or- 
air. Usually, they will be u^sed at a concentration of 
10 2 to 2 0% w/w, preferably about 5% w/w. 

Nori- i.oTX ±c Surf actants _ . 

~ Non-ionic surfactants ipr use. in the present 
invention include mono, di- and : tri sorb it an esters, 
15 polyoxyethylerie mono, di and tri. sorbitan esters; mono 
and polyglyceryl esters; alkoxylated alcohols; 
allcoxyiat v ed amines.; alkox^lated acids; amine oxides; 
ethoxylated/proprbxylated : Jbloqlg .copolymers ; 
allcoxylat ed alkanol amides ; r and alkoxylated alkyl 

20 phenols , - -r 

Particularly preferred are those surfactants 
which contain at least one- alkyl, allyl or substituted 
phenyl group- containing at least one C 5 to C 3a carbon 
chain- Examples are esters with C l0 -C 22 fatty acids, 

25 preferably C 12 -C 1B fatty, acids, particularly 

polyglycerol- oleate.- and ethoxylated fatty alcohols, 
such as oleyl alcohol ethoxylated with two moles of 
ethylene oxide. - 

In some instances, the non-ionic surfactant may 

30 itself be combined with component (d) . For example, 

when the non-ionic surfactant is polyglycerol oleate, 
the surfactant may contain small quantities of sodium 
or potassium oleate, for example is an amount of from 
0.01 to 1% by weight. Greater quantities of such 

3 5 ionic compounds are generally not desirable and may 
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result in the compbsl^s *** ^ Q f t he 
conductiyity ^e^i^^ or th^uons pf the... 

"nTco^ratio^a^the ^^.s^ " 
from O^l^p v X0% _ W>^SrM«rtbXy-. 0 - Ql,to : 1% . 

The polar or ionic *r Somatic or con, ugated 
compound which" is included as component (d) 
compositions of the^pre'sent invention may be -selected 

£rOTU a) alkali metal salts, alkaline earth metal 
salt s, r ammonium salts , -mine -salts or amino alcohol 
salts of one"" or more" of the following compounds : alkyl 
sulphate,, alkyl ether sulphate, alkylamidoether 
sulphates, alkylarylpolyethsr ^lphate^,.^gly^gde 

sulphates, polyglyceride ^p^^,*^^?^**' 
alkylamine r S uiphohatei? -^^aryl .sulphPnates , olef in 
s^lphonatei: paraf £ in- sulphbnates; v alkyl .sulpho- ; 
succinates, alkylether sulphosuccinates , alkylamxde 
sulphosuccinates/ alkyl sulphbcinnamates , alkyl 
sulphoacetates , alkyl phosphates , alkylether . 
phosphates ; acyi a^rcbsinate^ , -cyl . isothionate* aud 

N-acyl taurates; 

b) alkyl amidopropylbetaines ,;. -alkyl amido- 

- betaines . alkylamidosulphdbetaines,, alkylbetaines , 
aminimides, quaternary ammonium compounds; and 
quaternary phosphonium compounds; ....■/., 

c) carbbxylic acids, carboxylic :acid salts, 

esters, ketones, aldehydes or amides of carboxylic 
acids containing fro. 6= to 30 carbon atoms;,. , 

d) diethyl orthophtha.late, ,methylphenylcax-bxnyl 

acetate, a-methyl lemon* 4 -hydroxy 3 -methoxy- 
benzaldehyde. phenyl ethyl alcohol, dipropylene glycol, 
styryl acetate, n-butyl benzoate, isopropyl 4- 
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hydroxybenzo^tev r isobutyl acetcpgione , isopropyl 
acefcophehone, nicotinic acid, benzoic acid," 2- 
napnthor. neopentyl benzgiie , , n^iale^' tdl^: ari d 

"f ullerene.-' • . 5 -. r . : . 

S Particularly preferred compounds in group ■■-(W) are 

alkyldimethylbenzyl ammonium chloride, octyltimethyl : 
ammonium bromide , cetyltVimethylammonium 'bromide and 
dbdecyltrimethylpbosphonium bromide. 

Particularly preferred compounds in group (c) are 
10 lauric , > oleic, palmitic," ricinoleic and" stearic acids , 
or the salts amides, esters, ketones or' aldehydes 

thereof. • ' _ - .- -. 

The concentration of component (d) is from 0. 01 

to. 80% w/.w, preferably from 0. 01 to 3 0%", more 
is preferably from .0.1 to 10% w/w based on the non- ionic 

surfactants component (b)'- The amount of component 
, . (d) lis selected so that the hulk "conductivity is ■ • 

greater than the theoretical conductivity- In some 

cases, too great an amount of component (d) can result 
20 in the composition not fulfilling the conductivity 

requirement of the compositions of the invention, 

Solvents . t 

... One. or more solvents may be incorporated in the 
25 cbmpositions. of the invention in'an amount of up to 
40% w/.w. Generally, the .solvent will be water 

immiscible. - 

A wide range of solvent materials may be used, 
although care should be exercised to ensure that the 
3 0 solvent does not adversely interact with any active 

components of the compositions of the invention, such 
as insecticides. 

Examples of. solvents that may be used in the 
compositions of the invention include 
35 liquid n-paraffins, liquid isoparaf f ins , 
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cycloalkanes, t^p^h^i^iitainirig Solvents, white, 
spirit,, kerosene," ester" solvents ^ silicone solvents, or 
oils, fatty acids," dialkyl pKtha^atesv C s .C n alcohols, 
and fatty, alcohols. Specific examples of these- are as 



'~C~)T.C 

follows : - 



liquid nr^^i^i^ry^^;^' 2 ! *°*P*x- 13 * nd ' • 
Morpar 15 (available . from Exxon)' -..v. 
, , liquid, ispparaffins; - Isdpar §/' Isopar H/ risopar 
. L< -isopar M . and isopa^y; (available from Exxon). . 
10 Naphthene- containing' solvents ' - Exxsol D40 , 

Exxsol D60, Exxsol D80V ExxsolDlOO; Exxsol D110 , - : 
Nappar 10, Solvesol 100, Solvesol 150, Solvesol 200 

(available from Exxon) ' 

Ester solvents - such as alkyT acetates, examples 
15 being Exxate 1000, Exxate 1300 (available from Exxon) , 
and Goasol ( available from Chemoxy iriternat ional )' c 

■ - S i 1 icons " solvent oi 1 a " - Dow Corning' ' 244 p 2 4 5 , V? 4 4 
and 345. fluids, .. 

... . * ? tt>y '. al.TOfaois 99**^ : aoa*can° a; , lauryl ., 
20 alcohol,, myristyl" alcohol Acetyl alcohol, istea-ryl 
alcohol , cetostearyl alcohol , ' oieyi alcohol ; n .. 

Preferred solvents are liquid hydrocarbon 
solvents, n-paraf fins, and iso-paraf fins. 

Although the solvent is preferably incorporated 
25 as a level of from i to 2oVV/w, more preferably the 
concentration will be in the ' range of from 2 to 10% 
w/w, most preferably about 5% w/w. 

Tnflflctieidal Comoosltiona 

30 - in one preferred agent "of the present invention 

the compositions are insecticide! compositions, which 
contain from 0.001 to 5% w/w of an insecticidal 
compound. A wide range of active ingredients may be 
used of which pyrethroids, particularly synthetic 

3 5 pyrethroids, chlorpyrifos, propoxur and d-iazinon are 
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preferred, * - ! -"3 s 1 ?ax/ set 

When- synthetic pyre throidSi .such as -lambda , . 
cyhalothrin and bioreamethr in.-: ar^, used, , ^generall^ they 
will be : incorporated in . concentrations of -about; .0^02%^ 
5 w/w or above. -»:-? ! :r;^:? «*."*:r-. h -c . ■ ;. . 

Other synthetic pyre thro ids such- ag cypermethrin, 
tetramethrin, permethrin -and .bioallethrin,- will 
usually be incorporated to give a concentration of : 
about 0.2%^ 0.5% w/w, or above. 
10 Chloropyrif os.,- : ;propoxur and. diazinion will ~ ., ; 

generally be incorporated to give concentration in the 
range of 0.5-0.5% w/w.: : 

"-Preferably, insecticidal- compositions ; of the 
invention will include an insecticide which functions 
15 primarily \o knock down an insect , together with a 

second "insecticide which, functions primarily as a kill 
agent. : Ari example of suchs mj combination is the use ..of 
permethrin as- a kill agent rin.: a? jopmbinat-iqn .with 
tetramethrin as a knock; down^aaent - . . . . .... . . 

20 ■ ■ ' ? - - - . , ^. _ - 

Optional -Inoredienta ~ ? 

Various optional ingredients may be incorporated 
into -thd compositions of the: present ; invent ion- J'or 
example, in order to maximise, the effectiveness of the 
25 insecticidal activity of the, compositions of the 

invention, synergists;, such: as, N-octylbicycloheptene 
dicarboximide -and piperonyl. butoxide may be included . 
at a cone entreat ion :of from 0-5 to 1.5% w/w, most 
preferably about J. . 0'% w/w, for use in conjunction with 
30 pyrethroid insecticides. 

In addition,' "other ingredients including 
corrosion inhibitors, such as l:-hydroxyethyl -2 - 
heptadecenyl imidazoline and/or sodium benzoate , 
preferably iri a concentration from 0 . Ql to 0.5% w/w, 
3 5 preservatives and antioxidants, such as butylated . 
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hydroxy toluene, may be used as required. One or , more 
fragrance components mayi also be, included ^according 
t^ "the' : pWticular consumer requirements..- It will be 

unders t ood 4 'that certain: /fragrance components are 

components which may comprise component (d) of the 
compositions of : the- present, invention and in this 
instance,- such .a component is not an optional/ . 
ingredient. ... - - C r 



10 



T.«wiB Acla and L f >«-La Base charac ter latics .. : .: 

In relation to the fourth embodiment of the ...»c. 
invention an aerosol spray device and: the electrically 
neutral' composition, contained therein have, certain 
Lewis -acid and Lewis- base characteristics, which assist 
15 in imparting a- unipolar- charge to, the liquid, , 

'When two substances are brought . together and then 
separated, an electrical-' charge is. transferred from.,.,, 
one to "the other . - -This can occur for solid T sqlid - r . x: 
separations, for solid-3.iqudd separations -and for , _ ; - 
20 liquid-liquid separations. When one of the components 
becomes airborne, the electrical charge, can -.remain on 
the substance for a significant length of time as 
there is • no place to- ground; the charge ~ The ability, 
of substahcfes' to transfer their charge can be related 
25 to the characteristic, Lewis .acid Cv*> and Lewis, base. , 
( Y -) values for- the substance": All substances have 
characteristic: values and these can bexcalculated . , . 
indirectly from their component surface .energies . A ... 
These surf ace energies when combined with a : 
30 London-Van der Waal component: <v*> form what is known 
as the surface tension. : This is easiest to measure at 
the interface between: a drop. of. liquid on a solid.. 

substrate. ' " ■ : -'' 

This equation used for these calculations .comes 

35 from the approach used by Good and vanOss:. . 
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(1 + Cos e)YL r ^^tVXYa LI, Y I . u ') + ✓ Cy.*YiT) +.V(Y s + Yi.")] 
Where 9 is the contact angle that a ciirpp .of 
liquid makes with the r surface . r . 

Ye is the energy components for the ^olid.., 
5 Yl is the energy component for the liquid^ 

y** Represents the London- Van der Waal's 
component . 

Y* is the Lewis acid component (electron 
acceptor) - 

10 y~ is the Lewis base component (eleqtron donor) . 

Using three or more test liquids whose 
characteristics are known, it is possible to solve 
this equation for the three unknowns, Ya LH # ~YjT an 4 Ys~- 
By using test solids whose characteristics are known/ 

IS it is . also possible to solve this equation to find the 

three unknown -liquid -surf ace - energies - .Thus it is 
possible -to ^characterise a f , series of solids and 
liquids to. form a series of , Y* and y" values . In the 
case of solids this series matphes that of the 

20 triboelectric series. Below is a nori- exclusive list 

of solid substances that form part of this 
triboelectric series. The values are scaled such that 
water has a y~" and y* of 25 mOTm" 2 . The top of the 
list tends to become positive, : when separated from a 

25 substance at the bottom of the list, which would, 
become -negative. 
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Surface ; *' 5 v + ^-(aUWT 1 ) 

+ Glass - 16 

Acetal 900P NC-10 15 - - 

Celluloid " e - v - ' 13. -B-- 

PMMA' •'- ' 1 " " " -"'•* "• '•"-*•' 
Nylon " " ' ••" ' • 

PVC 

Polyester 2 002-2 - -•" - 5 - 

Polyethylene 0.1 
Polypropylene - " ' ■ • 6-04 

- PTFE --" ' ' 0 



: 12 " - 
11.3= 
8.4 



Liquids also have a value of Y~ and' y* that, can 
be measured . When liquids contact a solid of known Y~. 

15 and Y T on aerosol spraying, and the V of -the liquid 

is greater than, or less than that -of •. the ©Olid by -5.: , :< 
mJttr a , most preferably 15' thJm- 2 , or -a- y-^Cer ^.than 
or less than that' of the solid* by --OVS W preferably. 
1 mom"*, ' most preferably^ mJnr 3 -, the 1 iquid has a - . 

20 tendency to charge to ± 1 it-icr+ C/kg. A common . ' 

material from which inserts for aerosol actuators ares 
made is Acetal 900P NC-10; which has a y" of 15 nuJnr 2 - : 
. . -.. v .• ., •„ . --yX.< '. , ->> f ■ . : ■ • 

Aeroaol 'Stirav Devicea ; ' ' ' 7 

25 The compositions of the present invention, when 

sprayed through conventional aerosol spray heads,- form 
into droplets which are imparted with a unipolar 
charge of at least +/- 1 x 10^* C/kg. 

It is possible to impart even higher charges to 
3 0 the liquid droplets by choosing aspects of the aerosol 
device including the material, shape and dimensions of 
the actuator, the actuator insert, the valve and the 
dip tube and the characteristics of the liquid which 
is to be sprayed, so that the required level of charge 
35 is generated as the liquid is dispersed as droplets. 
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15 



20 



25 



30 



A. number of characterl st i cs. bfDthe: .aerosol . system 
increase double layer charging- and - charge- exchange - 
between, the liquid formulation and the surf ace- of f the^ 
aerosol system. Such- increases:^ are : brought ~ /about by. ~ 
factors which may increases the -turbulence ofi. the :\f low, 
through the system, . and increase the frequency and 
velocity of contact between. the. liquid and the 
internal surface of the container and valve: and 
actuator system. 

By way. of example,- characteristics of the "* 
actuator can be optimised to increase the charge 
levels on the liquid -sprayed. from the container . A 
smaller orifice in the actuator insert ,< of a -size of 
0.45mm or less, increases the charge levels of the 
liquid sprayed through the actuator. The choice of 
material for, the .actuator can also increase the charge 
levelsvon',the liquid -sprayed ..from the device with 
materials such as nylony- polyester-,:: acetal , PVC and - 
polypropylene tending to increase the charge levels. . - 
The geometry of the orifice in the -insert can be 
optimised to increase the. charge levels, on the liquid 
as it. is; sprayed. through, fchfe: actuator . " Inserts which . 
promote the; mechanical break-up- of- the liquid give 
better charging. 

The actuator insert of the spray device may be 
formed from a conducting, insulating, semi -conducting 
or static-dissipative material.. 

The characteristics : . of the~ dip- tube can be 
optimised -to increase charge levels in the liquid 
sprayed from the container. A. narrow dip tube, ..of for 
example about 1.27mm internal diameter, increases the 
charge levels, on the liquid, and the dip tube material 
can also be changed to increase charge. 

Valve characteristics can. be selected which 
increase the charge to mass ratio o.f the liquid 
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product as it is spcayec£drom theK.container . A small 
tailpiece. , orif ice iro.^eo;3aou-sing # ;\iOf about 0:- 65mm; 
increases: .the, chargerjitx ,massc ratio during, spraying. A 
reduced^nutnber ; of i holesnin: the-... stem, for example 2 Xe 
5 0 . 50rnmv.:-arso increases.:- the : charge.: during spray. - The 

presence of . a vapour , phase x tap helps .to^ maximise ;the : 
charge levels, a largerforif ice. vapour .phase tap of,, 
for example, about: 0 . SOmrii;- tor 1 . Omm generally giving 
higher charge levels. 
10 The, liquid? droplets sprayed: from .the. aerosol 

spray device will ; generally have diameters in the - 
range of f rom 5 to iOOvtnicrometres;, ;with a peak of 
droplets. ;of about .40 micrometres . 

15 Preparation r 

The. compositions of the present invention may -be,* 

prepared , by standard trecrmiques: .which are well' ;~kxiown? 

in the: art. .For ^exampHsv^ -cfoiTtponehts- Ob) to (d) may be 

mixed .together, .to ;-f orm. -tiie: solvent phase . This^ v 
2 0 solvent phase is then- mixed with water to produce an. 

emulsified concentrate which; is then .filled: into., cans ; 

and blended: with the. propellantv ^ Alternatively, the - 

concentrate and: the - propellent may. be filled- into the:, 

cans simultaneously. 

25 • - - - • ^ :■ ; - ; * ■ « -'■ ' '■• ' 

Conductivity • ..- ' ----- ■ 

The theoretical conductivity of "an emulsion, Va't " : 
can be calculated from" msea^urements- of the • actual - 
conductivity of the external phase and the internal 
30 phase, "according to' the following equation: 

o.=. a c (l-30(a p - a c ) /{G v - 2a t ) ) ' 
where a = theoretical "conductivity of the ; 

emulsion 

a c : ■= . measured conductivity of the 
35 separated external, phase 
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- r - - Gg^:#;::.measurBd;^.c:a&duetivity of the 
separated;: internal phage 
' <J> = volume f raction of . tke. gxternal 
. . phase . ?.* / lb. rj.o *: ■ . ■ .. 
The- bulk conductivity.; can.^ b<a [ determined by, > 
experimentation; .'-.Component;. :(d) . of the compositions of 
the- present. invention serves ; to enhance the r , actual 
conductivity, of - the emulsion and thus the bulk 
conductivity of the emulsion is higher than the 
theoretical r conductivity calculated according to- the 
above formula.- Preferably the .difference between the 
theoretical conductivity of the emulsion of the 
emulsion is at least +; 0 . 5/iS;.cm? preferably ;at least 
74mS cm, more preferably at least ■+.. cm. Component 

15 (d) "in the compositions _ of the present invention thus 

improves the .electron transfer through the : emulsion 
with the charge being transferred from droplet to , 
droplet through the emulsion, at ;;t he interface between 
the disperse phase and the continuous phase. 
20 The present invention -will be further described 

with reference to ..the following -non-limiting Examples. 



Method for r predicting* the theoretical conductivity of 
25 an emulsion* hhrough the measurement of the 

conductivity of the individual phases: 

1. Calibrate the conductivity cell by measuring 
a solut ion of .known conductivity. The 

- : ; Conductivity cell comprises a pair.of 
30 - - • platinum electrodes, held apart and attached 

• to the- inside of a glass.- /tube of 
approximately 1cm internal diameter. 

2. Using the same cell, measure the 
conductivity of the bulk emulsion according 

35 to the invention, "whilst ensuring that the 



07-09-99 n*r> • #H82 562902 # «« J ° b - 8 « 

07-A'99(TUE) 11:51 R & C PATENTS TEL = 01482 582902 - . . P- 024 



10 



15 



- 17 - 

emulsion i^^tic. and: /homogeneous prior to 
taking the -measurement 
*3 . - - : 'Determine whethe'i: the continuous phase of 

the emulsion is water -or oil. 
4./ v Separate* the -two phases at. ...the emulsion by 
either gravimetric 'or' centrifugal: ; ' : 
* separation - * isolate * the ' phases . and measure 
the ^conductivity-.of ? each phase ., in the - 
? calibrated Cell, ^ . 
v 5l- Use the elation given below to determine 
* the -theoretical conductivity of ■- the bulk 

■■- emulsion, - — - : ~ ' " i 

6^ -The dif f Terence * between the^ theoretical , : / - 
conductivity and that, obtained directly from 
. ■ the measurements : is ' the contribution to .the 
" * • bulk conductivity :* due to the - emulsion-- v . ;jr z 
■ droplets:" .1 :c It-:. :* ~: . • • - ... - r > 

- cr = a; (1-3$ <cr p * iXfJP/^lCff ^^O^ )^ ^ . ^ , v ■* \ - - 

where ~a . « - theoretical conductivity of the : 
• • : ; . . . emulsion-: •'""•> 

a c = measured , conductivity of the ; 
' separated external phase 

a = measured conductivity of the 
p 

it s^pArat.^d internal . phase : 1 .i. 

25 . 0 .=■ volume. faction, of., the* external . : r,: 

s phase.' . ... • : : --• ■ ;) ' 

Measurement of Electr oatatic . Charge 

The charge -to mass: ratio of . the compositions of 
3 0 Examples 4 to 50 was measured using* a standard aerosol 
can with a valve insert: made from polyoxymethylene 
according to the design shown, in accompanying Figure 1 

in which - 

-Fig. la is a plan view; - 
35 Fig. lb is a sectional view; and 



20 
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Pig. 1c is a inverted; /pl^ view of the valve 
insert . 

example 1 (Comparative) . , , ^ r 

An emulsion was prepared from. the- following- 
ingredients: . . ■ 

Ing-r^di eiifc. ,% 

Ethoxylated (7EO) alcohol (C 12 -C 15 ) 0.24 w/v 

10 Deionised water 47 v/v / 

Decane 55 v /v 
Actual (measured)^ conductivity 

of -the bulk emulsion > — ^ .7-4 AfS cm 

a c i 16.6 >uS cm 

15 a P 4.1 cm 

Assuming - 0.5 , 

a : * ] 8.2 juS cm 

Dif ference { conduct ivi ty ^due - the emulsion 
droplets) = 7 .4 8 -,2 ,.- 0 ..8 ;^S cm. 
20 This composition did not contain any component 

(d) and as can be seen the bulk conductivity of the 
emulsion is less than the theoretical value. 
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■• £ J:v LSIAMPLE '2 - ^ ^ £ ■■. .0 " 

An emulsion was prepared from the following 

ingredients : 1 Y - d^-M**© ~ - - J- - 

IrLcraredient ^ 
Ethbxytated' 3 <~7EO) aicdhol {C^VCig) 0 - 24 'w/v 
Sodium lauryl sulphate 3% w/w of the 

(3 0% active) /non- ionic 

'.•■^x-- ■ surfactant 

Deidnised water 47 v/v - ~ 

Decane 53 
Actual (measured)- conductivity- - 

of t5he bulk emulsion -22 .3 /zS ' cm 
r^ c 39 .4 cm 

^ 4,0 cm 

u p 

Assuming : <J> « - :0 7 

5 v 14 . 1 A*S cm 

Difference {-conductivity due the 'emulsion: 

droplets) = 22 - 3 - 14 : 1 = ^ 8 . 2 MS cm. 
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•-B3»hfs,k 3 (Comparative) 

• • An, emulsion, was prepared ..from the f dMSSW±fa&: 
ingredients.-. • •-.'•^c • 

5 Ingredient % , ... v 

Ethoxylated [ 7EO) alcohol (C 12 -C«) 0.24 w/v 
Sodium lauryl sulphate . . .. , 6% w/w of che 

; (30% active) s . . non _ ioniV 

surfactant 

10 <■ Deionised water 47 v/v 

Decane 

Actual (measured) conductivity 

of the bulk emulsion , . r , : 23 :3 cm 



15 



20 



25 



30 



53 v/v 



Assuming cp = 



83 .0 /zS cm 
9.0 cm 
0.5 



35 



3 0.3 fiiS cm 

Difference (conductivity due the emulsion- * 
droplets) = 23.3 - 30.3 = -7.0 juS cm. 
This composition contains a large amount of 
component (d) and as can be seen the bulk conductivity 
of the emulsion is less than the theoretical value i 

' EXAMPLE 4 

Incrredi g*n 

" % 

Ethoxylated (SEO) alcohol 

f c i2-x 5 ) incorporating benzalkonium - . 

chloride (50% active) at 2% w/w in 

surfactant rt 

0.24% w/v 

Deionised water , 

4 7% v/v 

Butane 4 0 

53% v/v 

This formulation when made up aa an aerosol and 
sprayed though the physical valve/actuator combination 
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described above producedina^ .mono-J^asa^ljciiarge on the 
sprayed droplets of +1.65 x 10"^ C/Kg. 

The: -same - £ormul;a]^i:0^ - 
decane for butane in order that the conductivity could 
5 be measured. r ; . l.- 

Actual (measured) conductivity - 

of the bulk emulsion — - 15-7^S cm 

P c „ r *?. 4 0 - 2 < uS cm 

XO a p - >. ' - 3Y3/zS cm 

As suming: 0 = 0.5 

a ■ •■-.;-•/..•;-: .. -."u: :.: -: 13 .'7/zS cm 

Difference (conductivity due to the 

emulsion,, droplets) = 15.7- 13.7= 2 . OjuS cm 



15 



EXAMPLE 5 



Fonnulatibn-1 ' ' • - 

ingredient - ■ - ' % v/w 

20 Solvent ' ^ *- 5^0 

Fragrance component " <^ 0*70 

Butylated hydroxy toluene- ' - > 0/013 

Polyglyceryl oleate 0.30 

Deionised Water v ; ;J^" ■'. 58.99 

2 5 Butane 4 0 3 5 

The solvent used and the- fragrance Component* 
that can be used in the above, f ormulat idif 'ate 
illustrated in the following examples! 



30 
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EXAMPLE 13 

Formulation 2 

Ingredient % .w/w 

5 Solvent 5 • 0 

Aromatic component 0.70 

Butylated hydroxy t oluene 0,013 

Polyglyceryl oleate 0 - 3 0 

Deionieed Water - s 58.99 

10 Butane 4 0 1 3 5 

The solvent used arid the aromatic component can 
be used in the above ; formulation are illustrated in 
the following examples :? 

15 i" 



20 



25 



30 
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Fonmilation 3 
Inaredi ent 

Ethoxylsted (5EO) alcohol • 
(C ia . 15 ) incorporating sodium 
laureth sulphate (30% active) 

at 4% w/w in surfactant 0-24% w/v 

Deionised water 47 % v / v 

Butane 40 53% 

This formulation, when made up . as an aerosol and 
sprayed through the physical valve /actuator 
combination described above produced a mono -polar 
charge on the sprayed droplets of -1.1 x 10" 4 C/kg. 

The same formulation was prepared substituting 
decane for butane. The formulation had ax- of 26.2 

Tiujnr 2 . "i v : 

An acetal 900P NC-lOr insert xn the spray head 

had a y~ of 15 nuJnf 2 . 

The difference between th^se, Lewis acid values 

= 26.2 - 15 = 11.2 mJnr 2 - ^ \ i j 



jr. 
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Inaredienta and Availability 



Oleic acid 1 
Laurie acid 1 
5 Palmitic acid 1 
Teric 17A3 2 

Teric 17A2 2 

10 Teiric 12A2 2 

Grill 45 2 

Polyglycerol oleate 2 
BHT* 



15 



20 



Nourpaz: 13 5 
Bioallethrin 3 
Bioresmethrin 3 
H4 6 6 

H55* 



1: Ionic Compound (d) 
3 : Insecticide 
2 5 5; Solvent 



Technical (Croda Chemicals) 
Reagent Grade (BDH) 
Reagent Grade (BDH) 
C 17 alcohol with 3 moles of 
ethylene oxide (Orica) 
C 17 alcohol with 2 moles of 
ethylene oxide (Orica) 
C 12 alcohol with 2 moles of 
ethylene oxide (Orica) 
Sbrbitan trioleate (Orica) 
Croda Chemicals 
Butylated hydroxytoluene 
(Orica) 

liquid n-paraf fin (Exxon)- 
93% w/w (Agrevo) \ » 

93% w/w (Agrevo) } 
16% w/w propane /butane blend 
(Boral) - 
2 6% w/w propane/butane blend 
(Boral) " : . r : 

2: Non-ionic surfactant 
4 : Ant i oxi dan t 
6 : Propellant 



30 
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,i : CLAIMS :, v \ - r \. m ■ ,** - „. , 

1- An electrically neutral composition in the 
fom of - a- water-inroil, an ©il : in-water -emulsion, in 
5 -j which,.droplets of •* thexemulsion^qri: discharge r ; f rom-an. 

aerosol spray device .are -irppartedvwith a unipolar . . 
electrostatic .charge , which composit ion comprises : 

(a) at least one prgpellant in an amount of from 

2 to 80% w/w; : , : , c . . - c 

10 (b) at least one non- ionic surf act ant in an 

amount of .from 0.01 to 10% w/w; 

(c) optionally one. pr /more -solvents within the 
oil phase in an amount of up to 4 0% w/v; 

. (d) at least one polar or ioiiic or aromatic or 
15 linearly conjugated compound which is attracted to the 
-interface between the disperse phase and the 
continuous pha^e '-of: the emulsion in an amount of from 
0.1 to 80% w/w based -on th^ ; ^onrriqnic (4 ^urf aptant., but 
which is such that the theoretical conductivity of the 
20 emulsion is less than the bulk conductivity of the 

emulsion; and : 

(e) water. 

*■* 2. A composition as -claimed in claim 1 wherein 
25 the difference between the .theoretical conductivity of 

;the, emulsion and the bulk: conductivity of the emulsion 
is at least + 0 . cm. 

3,. A composition as claimed in claim 2 wherein 
3 0 the difference between thje theoretical conductivity, of 
the emulsion and the bulk conductivity of the emulsion 
is at least + cm, 

4. A, composition as- claimed in claim 2 wherein 
35 the difference between the theoretical conductivity of 
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the emulsion and the bulk conductivity of the emulsion 
is at least + 6>uS cm. 

:? :\i - ■. .i,5::.r :« ,i / . *. ■ *' : d ; 

,:g .j.: r^-Gbmpositidfi 2s claimed in any 'one of the 
5 preceding claims wheredi^i at least 90% by volume of. the 
droplets of the disperse ^phase within the - emulsion' 
have an average diameter of -less -than *-60a«ti. • ■ - 

6. A composition as claimed in claim 5 wherein 
10 at least 90% by volume of the droplets of ; the disperse 
phase within, the emulsion have an average diameter, in 
the range of * j f rom 2 0 tf6 : 4 0/im^ : m - - - 

* 7. K composition as claimed in any one of the 
15 preceding claims wherein at 'least one non- ionic 

surfactant is selected from mono, di and tri sbrbitan -X 
esters, pblyoxyethylehe mono, ^di- and -t^ri ■ 'sorbitail 
esters; raonb^ahd poryg^yceryl 'esters;- alkoxylated 
■' "ileohols-; alkoxylated amines ; alkoxylat ed ~ acids ; : amine 
20 oxides; ethbxylated/proprdxylated block copolymers;, 

alkoxylated alkanolamides ; and alkoxylated alkyl - - 
phenols . 

8- A : cbmpbsi'fcdOT* as claimed in* claim 8 wherein 
25 • the -ionic surfactant contains at least one "alkyl, 

ally! or substituted phenyl group 'containing- at -least 
one C fi to C 22 carbon chain. " - - • 

—9- A composition as claimed iri any one of the 
3 0 preceding claims wherein component (d) is selected ' - 

' from- ' *■ r " 3 ' 

a) alkali metal salts, alkaline earth metal 
salts, ammonium salts, amine salts or amino alcohol 
salts of one or more of : the- following, compounds ; alkyl 
35 sulphates, alkyl ether sulphates, alkylamidoether 
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10 



15 



20 



25 



30 



sulphates , alkylarylpolyetlrLer^eiialghates , monoglyceride 
sulphates , polyglyceride sulphates , alkyl sulphoiiates , 
* alkylaihirie sulphonates, alkyl— aryl :stilph!oni€^ y ^ef in 
sulphonates, paraffin sulpHdnsCes alkyl '8u£phd-- J - 
succinates, alkyl ether sulphosuccinatee, alkylatnide 
sulphosuccinates , . alkyl -sulphocinnamait'es, alkyl 
sulphoacetates , alkyl phosphates alkylether 
phosphates, acyl '.sarcosinatefii? acyl isothiona^tes and 
N-^acyl taurates t>*' ~ '■- " : z t'o*; . , ; ..." c . 

b) alkyl ami dopropylbet aines , - alkylamxdo- ■ 
.betaines , walkylamidosulphobetaines , alkylbetaines , 
aminimides, quaternary ammonium compounds and ~ 
quaternary phosphonium compounds;™ » 

c) carboxylic acids r - carboxylic acid salts, 
esters, ketones , aldehydes or amides of * carboxylic 
acids containing from 6 to 30- carbon' atoms; 

' -;, d) '^-*digt*yl^-0■^^lw^)ht■faalat^i■ , methylphenylcarbinyl 
acetate, a-methyl ionbiie , c 4 -hydro^ ■ 3 -methoxy- • 
benz aldehyde/ ^phenyl ethyl alcohol , dipropylene glycol , 
styryl acetate, n-butyl : benzoate, isopropyl 4- 
hydroxybenzoate , isobutyl acetophenone / isopropyl - 
acetophenone, nicotinic - acid, benzoic 'acid, 2-napthol, 
neopentyl benzene, naphthalene; toluene and fullerene. 

10. A composition as claimed in any one of the 
preceding claims wherein component (d) is present in 
the: composition- in an amount ^of from%0.01 to 3 0% w/w, 
preferably 0::l::to 10% w/w based on the weight of " 
component (b) . . . 

11 . A composition as claimed" in- any one of the' ' 
preceding claims wherein the droplets formed on' '• 
discharge from an aerosol spray device have a charge 
to mass ratio of at least +/- 1 x 10' 4 C/kg, 
preferably at least +/- 2 x 10" 4 C/kg.. 
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12,7 comppsicienvaa ;elaimed ;in any ope of the 

. pirece,diiag -claims whiGh-.isjan insecticidal composition 
^which . i^cl,ude5-.:Qne jpfcrno^ejlnsectiqicjes therein in an 
amount .^f ^ from ,*o ^0 Q I r53r .w/w . . .. 

13 . A method; ofi -enl^ncirig ; '£he unipolar charge 
which is jimparfced .to -.droplets ,;of .ah emulsion; on 
discharge from an aezjosol . apray device in which, the 
droplets are formed from an oil-in-water or a water- 
10 in -oil lemulsiort cornpositionf which ^comprises: 

(a) at. least one propel lan t In :, an\ amount of from 
2 to 80%. w/w;;:; ; :<:C::/„i f< - - t ... 

(b) at least one-monpionic .surfactant, in an^r^: . 
amount of from 0.01 to 1:0% w/w; 

15 : fc) optionally, one,, or. more solvents within the 

oil phase in -an; amount . of up to 4 0%.. w/w;, - i;rj~. 

(d) at. least one^ppj^ar^r ;;i;Q^i&^^ Aromatic or 
conjugated - c.on^ound^ which- is attracted to- the 
. interface ..between -the disperse phase and the 
20 continuous phase of the . emulsion, in an, amount of from 
0.01 -to 80% w/w, based ^on-the.non-ionic surfactant,, 'but.! 
which .is such that the -theoretical conductivity of the 
emulsion, is les&vthan the -bulk conductivity of the . 
emulsion; and 
25 . v ( e > . water* „. .; ...5 . - 

14.. The use of :a nourdonic surfactant and: at 
least : one polar or, ionic or aromatic or conjugated i ; 
compound in an amount of from 0.01 to 80% w/w based on 

3 0 the non-ionic surfactant to enhance the electrostatic 
charge imparted to : droplets .of a composition in the 
form of a water- in -oil-, or -an oil-in-water emulsion on 
discharge from an aerosol spray device/ which 
composition includes:; 7 

35 < a ) at least one propellant in an amount of from 
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■■r.2 to 80%-w/w; - ■ £ • r :^qa ic 

(b) optionally one or ^more "solvents viathin the 
oil phase in an amount of - : up ; fo 40% w/w; -aricP' ~ 

(c) water; 

5 and trie amount of the polar or ionic or aromatic 

or .conjugated compound being" such* 'fcttShr the : theoretical 
conductivity- of the^eraulsibn ls less than the bulk- 
conductivity of the emulsion". 1 

10 15. An aerosol spray which contains an 

electrically neutral composition in the form of a 
water- in- oil emulsion, an oil -in -water emulsion or a 
single phase composition, in which droplets of the 
composition on discharge from the aerosol spray device 
15 are imparted with a unipolar electrostatic charge, 
wherein the formulation of the composition and the 
material of the portion of the aerosol spray device 
with which the liquid comes into contact on spraying 
are selected such that 
2 0 i) the difference between the Lewis base 

component of the liquid and the Lewis base 
component of the material with which the 
liquid comes into contact on spraying is at 
least ± SmjrrT 2 ; 

2 5 and/or: 

ii) the difference between the Lewis acid 

component of the liquid and the Lewis acid 
component of the material with which the 
liquid comes into contact on spraying is at 

3 0 least ± 0.5 mjm' 2 . 

16. An aerosol spray device as claimed in claim 

15 wherein the difference in i) is at least 

± lOmarrT 3 arid/or the difference in ii) is at 
3 5 least + lmJm" 2 . 
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17. An aerosol spray device as claimed, in claim 
\ 02r :_^ /™ he:reir ^ th . e ^4:4f fe Xence i) is at; least ± 
15mJm' 2 and/or the, -dif f^rence.>n ii} is, at . least ±. 2 
mJnT 2 . 

- , 18 . - An aerosol ^-^I^^i.^vice/^^'-cla-iined^i^ any : 
one of claims IS .t.o 17- wh&rein the^rcomposit ion- . 
contained therein is a composition-, as claimed jin any 
one of claims 1 to 14 . 



oj n. 
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ABSTRACT /•/ 

V« COMPOSITIONS 

5 An electrically rieiutral composition in the form of a 
water-in-oil or an ' oil-in^yati^ emulsion, in which 
droplets of the emulsion :: ~are^ 'imparted with a unipolar 
electrostatic charge on discharge from an aerosol 
spray device. v - ~ * ; 

10 








hie 7b 



